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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICEPORTABLE TERMINAL 
DEVICE AND SETTLING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To seamlessly perform connection switching of a power 
source obtained by rectifying a carrier wave and an external power source. 
SOLUTION: This semiconductor integrated-circuit device having a non- contact card 
function and a non-contact reader/writer function is provided with a rectifier 131 for 
rectifying a received carrier wavea serial regulator 1 32 for obtaining a predetermined 
voltage from an output voltage of the rectifier 131 and a power-supply control circuit 
138 for tuning on/off the voltage from a battery 160. In a case where the output 
voltage of the battery 160 is equal to or higher than a predetermined voltagethe 
power=supply control circuit 138 selects the voltage of the battery 160 as power 
required for operation of an IC 300 when a reader/writer mode signal or a card mode 
signal is received. On the other handwhen the output voltage of the battery 160 is 
lower than the predetermined voltagethe power-supply control circuit 138 selects the 



output voltage from the rectifier 131 as power required for operation of the IC 300. 
The present invention can be applied to a portable terminalsuch as a portable 
telephone set. 



CLAIMS 



[Claim(s)] 

[Claim 1]When it has the following and said selecting means is below a threshold 
predetermined in said 2nd power supply voltageA semiconductor integrated circuit 
device which chooses said 1st power supply voltage as power supply voltage which 
operation takesand said 2nd power supply voltage is beyond a predetermined 
thresholdand is characterized by choosing said 2nd power supply voltage as power 
supply voltage which operation takes when operating with a predetermined function is 
directed. 

A rectification means which rectifies a received subcarrier. 

A creating means which generates the 1st power supply voltage based on an output 
by said rectification means. 

Said 1st power supply voltage generated by said creating means. 

A selecting means which chooses one side of the 2nd power supply voltage supplied 
as power supply voltage which operation takes. 

[Claim 2]In a case where said selecting means is beyond a threshold predetermined in 
said 2nd power supply voltageWhen operating by data support and a processing 
capability which communicate with an external information processor is directedOr 
the semiconductor integrated circuit device according to claim 1 choosing said 2nd 
power supply voltage as power supply voltage which operation takes when operating 
with the function which communicates with external data support and treating media 
is directed. 

[Claim 3]The semiconductor integrated circuit device according to claim 2wherein a 
function part which realizes a function which communicates with data support and 
treating media of a function part which realizes data support and a processing 
capabilityand the exterior is constituted by one chip. 
[Claim 4]According to a signal to directoperating with the function which 
communicates with external data support and treating media between a node of said 
rectification means and said creating meansand a grounding pointHave further a 
control means which controls a change of a switchand said control meansThe 
semiconductor integrated circuit device according to claim 2 preventing an inflow of 
the leakage current by said creating means which makes said switch an OFF state 
when said signal has been suppliedand is produced when said 2nd power supply 
voltage is chosen as power supply voltage which operation takes by said selecting 



means. 

[Claim 5]A clock extracting means which extracts the 1st clock based on said 
subcarrierA clock generating means which generates the 2nd clockand said 1st clock 
extracted by said clock extracting meansHave further a clock selection means which 
chooses one side of said 2nd clock generated by said clock generating means as a 
clock made into a standard of operationand said clock selection meansWhen said 1st 
clock is extracted by said clock extracting meansThe semiconductor integrated 
circuit device according to claim 1 choosing said 2nd clock as a clock made into a 
standard of operation when said 1st clock is chosen as a clock made into a standard 
of operation and said 1 st clock is not extracted by said clock extracting means. 
[Claim 6]When it has the following and said selecting means is below a threshold 
predetermined in said 2nd power supply voltageWhen it is directed that choose said 
1st power supply voltage as power supply voltage which operation takesand said 2nd 
power supply voltage is beyond a predetermined thresholdand it operates with a 
predetermined functionA personal digital assistant device having a semiconductor 
integrated circuit device which chooses said 2nd power supply voltage as power 
supply voltage which operation takes inside. 
A rectification means which rectifies a received subcarrier. 

A creating means which generates the 1st power supply voltage based on an output 
by said rectification means. 

Said 1st power supply voltage generated by said creating means. 

A selecting means which chooses one of power supply voltage among the 2nd power 
supply voltage supplied as power supply voltage which operation takes. 

[Claim 7]A rectification means which rectifies a subcarrier received in settlement of 
accounts produced by predetermined dealings characterized by comprising the 
followingA creating means which generates the 1st power supply voltage based on an 
output by said rectification meansMeans of settlement performed between personal 
digital assistant devices provided with a selecting means chosen as said 1st power 
supply voltage generated by said creating means and power supply voltage which 
operation takes one side of the 2nd power supply voltage suppliedand a memory 
measure which memorizes amount information in exchange for the predetermined 
dealings. 

A communication step which communicates between said personal digital assistant 
devices. 

A read-out step which reads said amount information memorized by said personal 
digital assistant device by processing of said communication step. 
A settlement-of-accounts step settled based on said amount information read by 
processing of said read-out step. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about a semiconductor integrated circuit 
devicea personal digital assistant deviceand means of settlements is related with the 
semiconductor integrated circuit device which carries the analog front end for the 
information processors of the object for data carriersand/or an external data carrier 
especiallythe personal digital assistant device carrying the semiconductor integrated 
circuit deviceand the means of settlement which use the personal digital assistant 
device. 
[0002] 

[Description of the Prior Art]What introduces a noncontact IC card into the examining 
system of a railroadand uses it at the time of passage of a ticket examining 
machinefor example is beginning to be put in practical use. Drawing 10 is a 
noncontact IC card and a figure showing the outline composition of the reader writer 
device which carries out read/write of the noncontact IC card. In drawing 10 200 is a 
reader writer (R/W) device and 300 is a noncontact IC card. As for modulator and 
demodulator and 202an oscillator and 204 are antennas CPU and 203 201. An antenna 
and 310 for 301 a rectifier and 312 a diode and 313 A capacitor320 — a modulator 
and 322 — an impedance device and 323 — an FET diode and 330 — as for a 
regulator and 350a capacitor and 332 are [ a sequencer and 370 ] memories a 
demodulator and 360 resistance and 340 a highpass filter (HPF) and 331. 
[0003]The non-contact IC card system transmit and receive data mutually via each 
antenna by the R/W device 200 and IC card 300 of drawing 10 is constituted. In such 
a non-contact IC card systemthe noncontact IC card 300 rectifies the subcarrier 
modulated with the send data from the R/W device 200generates direct current 
voltageand supplies it as a power supply of circuitssuch as internal CPU and a 
memory. The voltage rectified with the rectifier 310 is adjusted on predetermined 
voltage by the regulator 340andspecificallyis supplied to the sequencer 360. On the 
other handit restores to the signal received with the antenna 301 with the 
demodulator 350the sequencer 360 is suppliedand predetermined processing is 
performed. The processed data is recorded on the memory 370. 
[0004]When answering to the R/W device 200in the noncontact IC card 300it 
becomes irregular with the modulator 320 and the data processed by the sequencer 
360 is transmitted from the antenna 301. It gets over by the modulator and 
demodulator 201 and the signal received with the antenna 204 of the R/W device 200 
is processed by CPU202. 

[0005]In such a non-contact IC card systeml chip making of the IC chip used for a 
noncontact IC card was carried out by the MOS processand it rectified the subcarrier 



from external reader/writergenerated direct current voltageand made it the power 

supply of circuitssuch as internal CPU and a memory. 

[0006] 

[Problem(s) to be Solved by the Invention]Although there was a proposal of the 
mobile transmitter whichon the other handhas what is called IC card functionssuch as 
data support and a processing capabilityby carrying an integrated circuit in a mobile 
transmitterthe concrete realization means was not clarified. 

[0007]In the personal digital assistant device which this invention is made in view of 
an above-mentioned technical problemand has an IC card functionBy changing 
seamlessly the power supply and external power which were acquired by rectifying a 
subcarrierthe integrated circuit which carried in the personal digital assistant device 
and carries the analog front end of both information processorssuch as an object for 
IC cards and reader/writeris realized. 
[0008] 

[Means for Solving the Problem]A rectification means which rectifies a subcarrier by 
which a semiconductor integrated circuit device of this invention was receivedA 
creating means which generates the 1st power supply voltage based on an output by 
a rectification meansHave a selecting means chosen as the 1st power supply voltage 
generated by creating means and power supply voltage which operation takes one 
side of the 2nd power supply voltage suppliedand a selecting meansThe 1st power 
supply voltage is chosen as power supply voltage which operation takes when the 2nd 
power supply voltage is below a predetermined thresholdand when it is directed that 
the 2nd power supply voltage is beyond a predetermined thresholdand it operates with 
a predetermined functionthe 2nd power supply voltage is chosen as power supply 
voltage which operation takes. 

[0009]When operating by data support and a processing capability which communicate 
with an external information processor when a selecting means is beyond a threshold 
predetermined in the 2nd power supply voltage is directedOr when operating with the 
function which communicates with external data support and treating media is 
directedthe 2nd power supply voltage can be chosen as power supply voltage which 
operation takes. 

[001 0]A function part which realizes a function which communicates with data 
support and treating media of a function part which realizes data support and a 
processing capabilityand the exterior can be constituted by one chip. 
[001 1]According to a signal to directoperating with the function which communicates 
with external data support and treating media between a node of a rectification means 
and a creating meansand a grounding pointHave further a control means which 
controls a change of a switchand a control meansAn inflow of the leakage current by 
a creating means which makes a switch an OFF state when a signal has been 
suppliedand is produced when the 2nd power supply voltage is chosen as power 
supply voltage which operation takes by a selecting means can be prevented. 



[001 2]A clock extracting means which extracts the 1st clock based on a subcarrierA 
clock generating means which generates the 2nd clockand the 1st clock extracted by 
a clock extracting meansHave further a clock selection means which chooses one 
side of the 2nd clock generated by clock generating means as a clock made into a 
standard of operationand a clock selection meansWhen the 1st clock is chosen as a 
clock made into a standard of operation when the 1st clock is extracted by clock 
extracting means and the 1st clock is not extracted by clock extracting meansthe 2nd 
clock can be chosen as a clock made into a standard of operation. 
[001 3]A rectification means which rectifies a subcarrier by which a personal digital 
assistant device of this invention was receivedA creating means which generates the 
1st power supply voltage based on an output by a rectification meansHave a selecting 
means chosen as the 1st power supply voltage generated by creating means and 
power supply voltage which operation takes one side of the 2nd power supply voltage 
suppliedand a selecting meansWhen it is directed that choose the 1st power supply 
voltage as power supply voltage which operation takesand the 2nd power supply 
voltage is beyond a predetermined thresholdand it operates with a predetermined 
function when the 2nd power supply voltage is below a predetermined thresholdlt has 
a semiconductor integrated circuit device which chooses the 2nd power supply 
voltage as power supply voltage which operation takes inside. 

[001 4] A rectification means which rectifies a subcarrier by which means of settlement 
of this invention were received in settlement of accounts which produced this 
invention by predetermined dealingsA creating means which generates the 1st power 
supply voltage based on an output by a rectification meansMeans of settlement 
performed between personal digital assistant devices provided with a selecting means 
chosen as the 1 st power supply voltage generated by creating means and power 
supply voltage which operation takes one side of the 2nd power supply voltage 
suppliedand a memory measure which memorizes amount information in exchange for 
the predetermined dealings are characterized by comprising: 
A communication step which communicates between personal digital assistant 
devices. 

A read-out step which reads amount information memorized by a personal digital 
assistant device by processing of a communication step. 

A settlement-of-accounts step settled based on amount information read by 
processing of a read-out step. 

[0015]In a semiconductor integrated circuit device formed in a semiconductor 
integrated circuit device and a personal digital assistant device of this inventionA 
received subcarrier is rectifiedand based on the outputthe 1st power supply voltage is 
generated and it is chosen as the 1st generated power supply voltage and power 
supply voltage which operation takes to one side of the 2nd power supply voltage 
supplied. The 1st power supply voltage is chosen as power supply voltage which 



operation takes when the 2nd power supply voltage is below a predetermined 
thresholdthe 2nd power supply voltage is beyond a predetermined thresholdand when 
operating with a predetermined function is directedthe 2nd power supply voltage is 
chosen as power supply voltage which operation takes. 

[0016]In means of settlement of this inventionit communicates between personal 
digital assistant devicesand amount information memorized by a personal digital 
assistant device is readand settlement of accounts is performed based on read 
amount information. 
[0017] 

[Embodiment of the Invention]Embodiment 1. drawing 1 is a schematic diagram 
explaining the examining system which uses the portable telephone of the 
embodiment of the invention 1 as a non-contact card. In drawing 1 the portable 
telephone with which 102 has a card moving functionthe ticket examining machine 
with which 104 was provided in the station etc.the reader writer device which has a 
read/write function in which 106 was installed in the ticket examining machine 104the 
ticket gate passage board in the state where 108 has closedand 110 are the ticket 
gate passage boards in the state where it opened. 

[0018]Nextthe examining system of drawing 1 is explained briefly. A user carries the 
portable telephone 102 and approaches the ticket examining machine 104. The reader 
writer device 106 installed in the ticket examining machine 104It detects that the 
user's portable telephone 102 approached the ticket examining machine 104When it 
communicates between the portable telephones 102 and mutual recognition (for 
examplesettlement of accounts based on the amount information memorized by the 
portable telephone 102) with the portable telephone 102 is madethe ticket gate 
passage board 108 is drivenand as shown in 110the ticket gate passage board 108 is 
opened. The user can pass the ticket examining machine 104 by this. 
[0019] Drawing 2 is a schematic diagram explaining the settlement system which uses 
the portable telephone of the embodiment of the invention 1 as a reading writing 
device. In drawing 2 the portable telephone with which 102 has a read/write 
functionand 120 A noncontact IC cardThe computer for control by which provide 121 
in a base station antenna122 was provided in the mobile communications networkand 
123 was provided in the center etc.and 124 are the memories for data connected to 
the computer 1 23 for control. 

[0020]Nextin the settlement system of drawing 2 the read/write operation which the 
portable telephone 102 performs between the noncontact IC cards 120 is explained 
briefly. For examplewhen the entrainment point recorded on the noncontact IC card 
120 decreasesthe portable telephone 102 reads the information on the point recorded 
on the noncontact IC card 120and grasps an insufficiency. When the points recorded 
on the noncontact IC card 120 run shortthe portable telephone 102Via the base 
station antenna 121 and the mobile communications network 122the computer 123 for 
control is accesseda read/write function is used for the noncontact IC card 120and 



the point which acquired and acquired the point from there is written in it. 
[0021]Nextthe composition of the portable telephone 102 of the embodiment of the 
invention 1 which has the above-mentioned read/write function is explained. Drawing 
3_is a figure showing the example of the internal configuration of IC provided in the 
inside of the portable telephone 102 which applied this invention which has a 
read/write function. In drawing 3 IC300 comprises the card function part 400the 
read/write function part SOOand the control section 600. 
[0022]In the card function part 400it is rectified by the rectifier 131 and the 
subcarrier received with the antenna 130 is outputted to the control circuit 138 via 
the series regulator 1 33. The control circuit 1 38 controls the voltage from the series 
regulator 133and supplies the power supply voltage (V DD ) used by the IC300 whole to 
each part. Herethe series regulator 133 is a device which makes output voltage 
regularity mostly regardless of input voltage. That isthe control circuit 138 makes 
internal impedance highwhen input voltage is highand when input voltage is lowit 
performs the above operations by making internal impedance low. The voltage 
detection circuits 140 output the signal which forbids use of an external power to the 
control circuit 1 38when the voltage of the external power (battery) connected to the 
control circuit 138 is supervised and the voltage of an external power is less than 
predetermined voltage. The input signal from an external reader/writer is inputted into 
the receiver 139 by rectifier 131 courseis changed into a baseband signal inside the 
receiver 139and is passed and processed by the signal processing unit (SPU) 144. 
The sending signal to an external reader/writer is passed to the rectifier 131 from 
SPU144the value of the load connected to the antenna 130 according to a sending 
signal inside the rectifier 131 changesand amplitude modulation is performed to the 
subcarrier which an external reader/writer emits. 

[0023]In the carrier-wave-detection machine 134it is judged whether a subcarrier is 
contained in the electric wave received with the antenna 130. When it is judged that a 
subcarrier is contained with the carrier-wave-detection machine 134carrier-wave- 
detection signal VR is outputted to the control circuit 1 38 from the carrier-wave- 
detection machine 134. Based on the electric wave inputted from the antenna 130the 
clock extraction machine 135 extracts a clock and supplies the extracted clock to the 
clock selector 136. With the crystal oscillator provided in the exterior of the IC 
chipthe clock generator 137 generates the clock of the frequency (for example13.56 
MHz) used by IC300and supplies it to the clock selector 136. The clock selector 136 
chooses either among the clock supplied from the clock extraction machine 135and 
the clock supplied from the clock generator 137and supplies the selected clock to 
each part of IC300. Operation of the whole is controlled by CPU145 of the control 
section 600 which the card function part 400 mentions later. 

[0024]The read/write function part 500 comprises the transmission amplifier 150the 
input-signal detector 153and the receiving amplifier 154. The read/write function part 
500 has a transmitting functionmakes the sending signal supplied from SPU 144 



amplify with the transmission amplifier 150 at the time of transmissionand is sent out 
from the antenna 151. On the other handat the time of receptionthe signal received 
with the antenna 152 is detected with the input-signal detector 153is amplified with 
the receiving amplifier 154and is supplied to SPU144and signal processing is carried 
out by SPU144. 

[0025]The control section 600The prime controller (CPU) 145the signal processing 
unit (SPU) 144the encryption (DES) engine 146the detector (CRC) 147 that detects a 
bit errorthe primary memory (RAM) 141 the read-only memory (ROM) 142and data. It 
comprises I 2 C interface 149 grade which performs communication with the UART 
circuit 148 and the exterior which perform asynchronous serial communication with 
EEPROM143 and the exterior to record. 

[0026]In this inventionas mentioned abovesince the card function part 400 and the 
read/write function part 500 are formedthe change of a power supply is controlled so 
that the optimal power supply for these portions is supplied. Although the antenna 
structure which was being used by the usual IC card cannot be used as it is but it is 
necessary to incorporate the antenna which suited the portable telephone in a 
portable telephoneln this caseeven if it issufficient electric power can be supplied by 
supplying a power supply to an IC card part (IC300) from a battery. 
[0027]The external card mode in which IC300 communicates with an external reading 
writing device via the card function part 400It has three operational modes of the 
reader writer mode which communicates with an external noncontact IC card via the 
read/write function part 500and the internal card mode which processes the internal 
card arranged inside. 

[0028] Drawing 4 is a figure showing the flow chart which chooses three above- 
mentioned operational modes. In drawing 4 CPU145 performs mode determination at 
Step S1. In Step S5CPU145 performs the external card mode which performs card 
processing between external reader writer devices via the card function part 400when 
it is judged at Step S1 that it is an external card mode. When it is judged at Step S1 
that it is an internal card modein Step S2CPU145 performs a command 
interpretationand if it is an internal card modeit will perform processing to the card 
arranged inside. On the other handin Step S2it progresses to Step S3 and CPU 145 
performs reader writer mode between external noncontact IC cards via the read/write 
function part 500when it is judged that it is in R/W mode. 

[0029]It is not necessary to make separate the antenna the object for cardsand for 
reader/writers or the transmission for reader/writersand a receiving antennaand they 
may use one antenna in common. 

[0030]In this inventionthe output (power supply generated from the subcarrier) of the 
control circuit 138 is supplied to V DD terminal. On the other handthe power supply 
from a battery is similarly supplied to V DD terminal via the control circuit 138. As for 
these two power supplieseither is chosen by the logical combination of signal VR from 
P 0N signal and the carrier-wave-detection machine 134 from a portable telephone (it 



does not illustrate controller). 

[0031]The change of the power supply of the portable telephone constituted as 
mentioned above is explained below. Drawing 5 is a figure showing more the subcarrier 
rectification circuit and control circuit of a portable telephone of the embodiment of 
the invention 1 in details. In drawing S it is rectified by the rectifier 131 and the 
subcarrier received with the antenna 130 is supplied to power supply terminal V DD via 
the series regulator 133. 

[0032]On the other handthe output of the battery 160 is connected to power supply 
terminal V DD via the control circuit 138. Switch SWen162 and switch SWcont164 are 
provided in this control circuit 138 between input and output. Switch SWen162 is 
turned on and off by power-supply-voltage V BT of the battery 160 by control logic like 
drawing 6 . On the other handswitch SWcont164 is turned on and off by control logic 
like drawing 7 with the VR signal supplied from P 0N and the carrier-wave-detection 
machine 134 which are supplied from the outside. 

[0033] Drawing 6 is a figure showing the control logic which operates switch SWen162. 
As shown in drawing 6 the enabling signal en (signal showing "1") is outputted from 
the power supply detector 140 (VDET140)and switch SWen162 is made one by this 
signalwhen voltage V BT of the battery 160 is beyond a predetermined value. On the 
other handwhen voltage V BT of the battery 160 is less than a predetermined valuethe 
enabling signal en is not outputted from the power supply detector 140 (VDET140)but 
switch SWen162 is still OFF. 

[0034] Drawing 7 is a figure showing the control logic which operates switch 
SWcont164. As shown in drawing 7 if either P 0N signal and a VR signal are highs 
("Oswitch SWcont164 is turned on and is still OFF in the case of others. HereP ON 
signal is a reader writer mode signaland when it points to a user doing read/write 
operation of the portable telephonehigh P ON signal is outputted from a portable 
telephone. On the other handas for a VR signalwhen a subcarrier is detected in a 
reception radio wave with the carrier-wave-detection machine 134a high VR signal is 
outputted. That isthat a VR signal is a high shows that the portable telephone (IC300) 
operates by a card modeand that P 0N signal is a high shows that the portable 
telephone operates in reader writer mode. It is recognized whether CPU145 is 
operating in whether the portable telephone is operating by the card mode with these 
VR signals or P 0N signaland reader writer mode. In drawing 7 when both P 0N signal and 
a VR signal are highsthe control logic 163 chooses exclusively one of a card mode or 
the reader writer modes. This exclusive selection can choose preferentially operation 
of the direction which became a high early in time. Of courseit may choose 
exclusively by other methods. 

[0035]The output of switch SWcont164 is connected to the output of the series 
regulator 133. Thereforewhen both switch SWen162 and switch SWcont164 are 
onevoltage V BT from the battery 160 is supplied as V DD . The series regulator 133 
equivalent As mentioned aboveoutput voltagelt has structure which controls internal 



impedance by a difference with a certain reference voltageWhen the battery voltage is 
higher than the rectified voltage from the card (rectifier 131) generated by the series 
regulator 133When the internal impedance of the series regulator 133 becomes very 
largeit has prevented the voltage of the battery 1 60 flowing backwards to the input 
side of the series regulator 133. 

[0036]Since the diode inside the rectifier 131 becomes reverse bias and impedance 
becomes high even if current flows backwards from the battery 160 somewhat to the 
input side of the series regulator 133The reverse current from the input side of the 
series regulator 133 to the rectifier 131 can be made very small. On the other handif 
either switch SWen162 or switch SWcont164 are come by offSince the electric power 
from the battery 160 is not supplied as V DD but only the rectified voltage of a 
subcarrier is supplied to the output of the series regulator 133a power supply can be 
changed seamlessly without hits. The distance between external reader writer devices 
becomes comparatively largeand even if it is a case where it becomes impossible to 
secure enough the power supply voltage generated from a subcarrierit becomes 
possible to communicate by using the power supply supplied from the battery 160. 
Thereforedistance which can communicate can be enlarged. 

[0037]It can realize by a MOS process and all the circuits in drawing 3 and drawing 5 
can arrange the circuit of drawing 3 and drawing 5 in MOSLSI of one chip. 
[0038]Embodiment 2. drawing 8 is a figure showing the portable telephone which has 
the card function and reader writer function of the embodiment of the invention 2. 
Drawing 8 is a modification circuit of drawing 5 and it differs from Embodiment 1 in 
that the control circuit 170 and the protector 180 are formed especially. 
[0039]VDET140 supervises the output voltage of the battery 160 and When output 
voltage (battery voltage V BT ) is smaller than a predetermined valueV B signal of "0" 
levels is outputted to AND circuit 171 of the control circuit 1 70and when battery 
voltage V BT is larger than a predetermined valueV B signal of "1" level is outputted to 
AND circuit 171. 

[0040]When a subcarrier is detected in V B signal supplied from VDET140P ON signal 
showing operating with reader writer modeand a reception radio wavethe control 
circuit 170Switch SW173 is controlled based on signal VR supplied from the carrier- 
wave-detection machine 134. 

[0041] Drawing 9 is a figure showing the control logic of switch SW173 by the control 
circuit 170. In drawing 9 V R signal supports the output voltage of VDET140when 
battery voltage V BT is a lowit is set to "0"and when battery voltage V BT is a highit is 
set to "1." According to drawing 9 switch SW173 is in the state of OFFwhile battery 
voltage V BT is a low (while being below a predetermined value)Battery voltage V BT 
serves as a high (becoming more than a predetermined value)and when either P ON 
signal and a VR signal are highsit is considered as one. A card modereader writer 
modeand exclusion logic are the same as that of the case of drawing 5 . That isswitch 
SW173 is made one when either P 0N signal and a VR signal are highs. 



[0042]The protector 180 is a circuit which comprises a MOS circuit arranged on an IC 
chip. It is connected between the output of the rectifier 131 the node of the series 
regulator 133and a groundand the protector 180 is controlled by reader writer mode 
signal P ON . When reader writer mode signal P 0N is not impressedspecifically (for 
examplewhile operating by the card mode)Resistance of the protector 180 is 
controlled to become very small (an internal switch considered as one)and the 
overvoltage generated by the rectifier 131 based on the subcarrier is outputted to a 
ground. 

[0043]On the other handwhen reader writer mode signal P 0N is impressedresistance 
inside the protector 180 is made infinite (an internal switch made off)and supply to 
the internal resistance of the protector 180 of the leakage current by the series 
regulator 1 33 is prevented. 

[0044]Thusby forming the protector 180and making the protector 180 into an OFF 
state at the time of reader writer mode (when reader writer mode signal P ON is 
impressed)Usuallythe loss of current by the leakage current of the series regulator 
133 sometimes generated (when CMOS realizes especially) can be prevented. 
[0045]Therebyboth an IC card and reader/writer can be made one chip according to a 
MOS processand the portable telephone which realizes the low cost and high- 
reliability of a product can be provided. 

[0046]Above-mentioned "IC card" and a "card function" are used for conveniencein 
order to put the mediumthe data supportand the processing capability which have 
data support and a processing capabilityrespectivelyand they do not point out the 
shape of a card type. Although the case where an integrated circuit was built in in a 
portable telephone was illustrated in the example mentioned aboveRegardless of the 
existence of the communication function by the gestaltor a cable/radioapplication of 
this invention is possible for a Personal Digital Assistant (Personal Digital 
Assistants)a clocka computeretc. which are the fixed-line telephone machine and 
small information machines and equipment which are connected with a cable. The 
integrated circuit may be built in in the personal digital assistant device with 
attachment-and-detachment ease or which gestalt which cannot be detached and 
attachedand may constitute external storagesuch as an IC card which builds in ICor a 
memory cardremovable to a cell phone unita Personal Digital Assistanta computeretc. 
[0047] 

[Effect of the Invention]Since the integrated circuit which can change an external 
power and a subcarrier rectification power supply seamlessly was realized according 
to this inventionBy carrying it in various apparatusthe device which carries the analog 
front end of both for information processorssuch as an object for cards and 
reader/writeris realizable. Two communication interfacesa wireless interface and a 
UART interfacecan be used now for communication with the memory built in the 
integrated circuitthe compatible memory for serviceand an external device. While the 
personal digital assistant device carrying the integrated circuit by this invention 



operates as a remote IC card by thisit also becomes possible to operate as 
reader/writer to a remote IC card. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram explaining the examining system which uses the 
portable telephone of the embodiment of the invention 1 as a non-contact card. 
[Drawing 2] It is a schematic diagram explaining the settlement system which uses the 
portable telephone of the embodiment of the invention 1 as a reading writing device. 
[Drawing 3] It is a figure showing the composition of the portable telephone which has 
a read/write function of the embodiment of the invention 1. 

[Drawing 4] It is a figure showing the flow chart which chooses three operational 

modes of the portable telephone of the embodiment of the invention 1. 

[Drawing 5] It is a figure showing the subcarrier rectification circuit and logic circuit of 

a portable telephone of the embodiment of the invention 1. 

[Drawing 6] It is a figure explaining the control logic of the switch SWen of the 

embodiment of the invention 1. 

[Drawing 7] It is a figure explaining the control logic of the switch SWcont of the 
embodiment of the invention 1. 

[Drawing 8] It is a figure showing the subcarrier rectification circuit and logic circuit of 
a portable telephone of the embodiment of the invention 2. 
[Drawing 9] It is a figure explaining the control logic of the switch SW of the 
embodiment of the invention 2. 

[Drawing 10] It is a figure showing the outline composition of the reader writer device 
which carries out read/write of the conventional noncontact IC card and its 
noncontact IC card. 
[Description of Notations] 

102 — A portable telephone104 — A ticket examining machine106 — Reader writer 
device108 — A ticket gate passage board120 — A noncontact IC card121 — Base 
station antenna122 — A mobile communications network123 — The computer for 
control 124 — The memory for data130 — An antenna131 — A rectified 33 — Series 
regulator134 — A carrier-wave-detection machine135 — A clock extraction 
machine136 — Clock selector137 — A clock generator138 — A control circuit139 — 
Receiver140 [ — EEPROM] — Voltage detection circuits141 — RAMI 42 — ROM143 
144 [ — CRC] — SPU145 — CPU146 — A DES engine147 150 — Transmission 
amplified 53 — An input-signal detector154 — Receiving amplifier160 [ — SWcont] - 
- A battery162 — SWen163 — Control logic164 170 [ — A protector200 / — A R/W 
device300 / — An IC card400 / — A card function part500 / — A read/write 
function part600 / — Control section ] — A control circuit171 — An AND circuit172 



An OR circuit180 
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[0 0 3 4] 12171*, X-T-y ^SWcontl 6 4^16^ 

■y =f- S Wcont 1 6 41*, P0N^33-fet>'V Rjg§©^?' 
tlJb^/N'T ( rij ) Tfc+UftfVK&y. *<0flSO» 
■&lCt*7|-7C0^STfc*<, CICT. PoN^l^t* y-^' • 

5-r^t- Kfli^T* y , 3--wm^mmz y - f 
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6^6/\'T(DP0Nfl^6 ,i tli7D?n^.o —75s V Rfg^li, 

VRflMftf/vf BIwHEIS^ (IC3 0 0) 

Ft- K?Bftr5Ctt/TL P0NfS-^*V\-r 
T-fcSC <tl*s JHWBHtfU- 5f • FT* 
ffi-r^Ci^t. CPU1 4 5tiCtl6c7)V Rfl^ $ 
fcttPONft^KcfcoT. m*6W.tmftl3- Ft- KTifi 

BMT*. H7(C&(/>T. P0NfI*33«fctfVR«^tf« 
iC/S^nm-Slcl*. &mu*J<y</1 6 3li. fc-Kt- 

F^y-x • 5-f*t- k©i -p^s^wicsjR-rSo 

C <08H6W*aHRM\ l$lintttc*< / N-HCfc o /c75 CDS) 

A,ft!3<D7J>£le <£ o TSHfiWlciWR LT*> «fcl\, 

[0 0 3 5] T.'T y^SWcontl 6 4OTtlJ7Dti, v"J- 
XWfab-^l 3 3flDtfl*U:aM***lTt**. &o 
T« X-T-V^SWenl 6 2 JScfcOX-T y ^ S Wcont 1 6 
4<Tffi£*M-V©£S-«\ My^'J 1 6 06^6©«EV 
BT^VDD<tLT«^*tl^.o ±5Ec7)=fc3lc. ->y-XU 

E<t<DMtt ct o TP39K V t°— fytttem? Z> <£ 3 & 
flfiSK&oTfcy. v-U-Xl/^il/-^ 1 3 3tc=to 
T5££*tlfc*7- F 3 1 ) frS<DB3WIJE«fc 

•Jt, /W^yWEOD^tfSl/'.fc^fciU v"J-Xb*'a 
b-£ 1 3 3<£rtaK>t:°-?yX##£lc** 
C<tlcJ;^T> Mvf'Jl 6 0wmff3b^>y-XU**a 
U— 5* 1 3 3 0DA73fflyicJMaStr5Ci:«:l»t ,l T-^5c 
[0 0 3 6] £33, iKvt-*) 1 6 06^6->U-XU*'a 
1 3 3©A7Jl9Jlt«3il*^^i2^LfciLT^ 
3 1 <DF*3gR©^^— F#J2K-<r ZXK&oT 
-< fc£<DT\ 5"J-Xl/^iU-* 
1 3 3<OA73ffiiJ6^. SS3SS1 3 1 '\<DiiS«)*£#?lt(i: 
/J\S<TS*. —75. Xfy^SWenl 62$/cl*X-< 
•y Wcont 1 6 4<Dl->?ftti'ff i *7lCte2>t. /Wf 

y i 6 ofr6<z>^7jiiVDD<tLT«*a**vf\ ->y-x 

b^a 1 3 3<Daj73lCt*j»iJl5S<©SI3S1tJEO^A^ 

fl«S*tl5fl)T, ®ScT>^yg*£iSI^&<->-AUX 

jkvt') 1 6 o^5«t*gs-n«miis«-fijra-r^c:ti!:<fc 

[0 0 3 7] E|3t>J;t>lil5(D[HlKt*M0SXPHzXTH 
SiT'3\ El 3 fccfctfEl 5 * ©±T0>Ih]&# 1 X<DM0 

[0 0 3 8] *SfiODJK!K2. El 81*. *$^<D3ISStf)ff5 



y. itic, «*»«ijwihi8s i 7 0, fc.tyxpf^^i 8 
o^isttenTi^^HfiSCDmsii 

[0 0 3 9] VDET1 4 Oti, Mv^'J 1 6 0<Ddi7rEJI 

y/>7*-^<i:$. roj u^u©VBfS^*mjB*JffliiHiK 

1 7 0 ©AND0S& 1 7 1 IZihtiU /*v : r , J!B,E.VBl& 
[0040] m-««yffl1lHlSS 1 7 0 ti, VDET 140fr5tt 

*e£*«tpon«*» fcJ:t>\ idKassatf 

«ttS*tlfc<h$lC j*t&$&£ti8g 1 3 46^6«*&*+l« 
ffl^VRlcS-^X^Tx XYvfSWI 7 3**UWr*o 
[004 1 ] U9li. «9i(tiJ9[Bl% 1 7 0lC e fc^X'f > 

fswi 7 3^wisii^'riaT-tfe?)o H9icfc^ 

T, VB-fl^*. VDET1 4 O^m^HElC^tSLTlfc 

y. /\~->5 i y?EffVBT^n-ro<t^^ r oj <t&y, m' 

•y^ymEVBT*^^©^*^ r 1j tftSo E191CJ: 
tl«\ X-f7fSW1 7 3li, /^y-rymffiVBT^a- 

y, /w^uaEVBTtf/^&JtkV (mzE©«w±i:a 
y) , ^o, PoNii^fc^t>~vRffi^c7)^-rn^A-< 

ro<t:*lc*V<!:^n^o ti— Ft— H\ 'J— 

t- Ffccfc^fftfiS^ E5©«^<tPl«T'<6««, T 

X-Y-y^SWI 7 3l*7»->lcz*-n^o 
[0 0 4 2] XPt^-SM 8 01*. IC^yX±(CBeS? 
tlfcMOSiaHIT«fiE*tl*lHllST**. 7"Pf7?18 
0W\ B3KH1 3 1 CDt±J^<i:->y-XU*'aU— £ 1 3 

K«*P0N^«fe-3T«i»*ti* o mwmzit. y 
• ^-r^t- F-ft^PoN^enJia^n^i^^ (uy^. 

(*s A-Ft-FlCfcyBf^LT^-St*) let*, XP 

(rtgi5£Dx^-y^i?t-><h*n) , m&mzm^zM 
ami 3 1 ic^y^fijc^nfcjaAsii^^^v Fitai7] 

[0043] —75. y-x • ^-r^t- Kfi^PoN^ep 

jD^+l/c<h^, 70t7^ 1 8 OtOrtSPOffita^K^: 
1 3 llZ&ZV-tWftmzfUTW 1 8 00) 

[0044] cicd^-picXp-t 1 ^^ i 8 o^istT. y- 

X-^'T^ : E-FK(y-X-7<^ : e-Fffl^P0N!t) li 
[0 0 4 5] CtllCcty. MOSXP-bXlCcfe-^TICXj- 
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[0 0 4 6] ±209 riCA-h*J « r t}- K«M6J tt» 

**a*#*Scfct;ias«i«g«*-rri:i6ic«a:±fflt^c j t©T' 

35 y, 3tJ- K»«*»r«»©Tttftt\ ±JfiLfc 

ffiW««M»T**»tWita»!ll* (Personal Digital Assi 
stants), lilt, z\y^3.-^tiE. ^mV&^M 1 ®,/ 

tlTfTtxfe^U IC£F<9jg-f £IC£- K, S^SlMiy 
[0 0 4 7] 

«5Bt*5/-i*uxtc«jy»7i.*ci*i 5 RriiBft*iiK** 

Cilery, a-Ffflfc-fctfy— 9/=7'< J *m<Vft8l'& 
igiffl<o^©7tP9"7avhiv F£J§«T*3£ 

t=V \-r x <t (Daiff o/ca6ic^'r v £ y i -x fc <£t>'UA 

RT-< 7i-7fl) 2 OOTilfH' 7 i-X^OTT- 
[BliE0lflf*&IttB£] 

[h 1 ] ^mmmmmm i a>mw«e«i«^M 
[H 2 ] *mBonmomm i 0>8t**i&K«- y - k 



[S3] *«Bfl©*at(o»tti©y-K' ^-r h«M6 

[0 4 ] *5|Bfl(DHfig^mH 1 <Bfll?&«f§*&<0 3 

[ia 5 ] xmrnommomm 1 <3D«««a«KDisai» 

[B 6 ] *5P.8<D!!S£<7>m!!g 1 OX-f v f- S WenOftJ 
[0 7 ] *5|Bfl(73||)5g(0^ 1 CDX-T y S Wconttf) 

iwwii«*wwr*HT»*. 

[08] *^©H«6£D^!62a)j*W«tSi«|(7)ISjM*» 

*atigji*i«fct«iaig«s*srHT»«. 

[0 9] *«Wfl!)SUS©»«l2(0X-f y^SW<0(M» 

[010] aesw^jsttica- Fts&xf'tMmmc 

[^^Oltt^l 

10 2-jiwiBi, io4-*m io6-y-y 

•^-f^B, 1 0 8---&*liliifc 12 0-#HCttlC 
7J- F, 12 1 ■S%^7 7 >'7 i ^ 1 2 2 - -^Uljfifa* 

•yh9- 57, 1 2 2-%mm^y^3.-^. 124-f 

-^I^i'J, UO-ZVft, 1 3 1 •• -KSiES, 1 
3 3 ••••> l J-XI/*iU-*. 1 3 4-l»2ljft«ai»v 
13 5-^P7^iltiS, 1 3 6-*ny*I«g. 1 
3 7-7P7 7SIS, 1 3 8-«iB*Jffl)0tt, 139 
-5MN8K 1 4 0-«JE«tU»s 1 4 1 -RAM, 1 4 2 
•ROM, 143-EEPROM, 144-SPU, 145 -CPU, 
1 4 6 -DESX>v>'>, 147-CRC, 1 5 0-iMf7V 

y, 1 s 3-a««*«miis 154 •s<i7 7 >y, 1 

6 0-/^7^ 162-SWen, 16 3-WJ»n^v 
1 6 4-SWcont, 1 7 0-1WWK. 171 
•ANDESS, 172-OR0SS, 18 0-7P^ 
2, 2 0 0-R/Wm 3 00 -ICfc-F, 4 0 0- 
ft-K«l68^ 5 00 h«IBV, 6 00 

-mmr 



m 



[06] 





en 


SWen 




1 


ON 


m 


0 


OFF 
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PON 


VR 


Sffcont 




0 


0 


OFF 




0 


1 


ON 




1 


0 


ON 


R/W«— K 


1 


1 


ON 
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13] 




14] 



H4 




S5 



S4 



S3 
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[B5] 



300 



-I A 




£3** -131 



W — 

v'J-X 



-133 



^134 



RFDET 



✓135 



CLKDET 



»CLK 



138 



VbtI 



140 

1_ 



162 



VDET 



53- 



164 



PonO-* 



-163 



Voo 



.J 




ISM 2 0 0 3 - 3 6 4 2 7 



[09] 



Vb 


POH 


VR 


sw 




0 


0 


0 


OFF 




0 


0 


1 


OFF 




0 


1 


0 


OFF 


mwr 


0 


1 


1 


OFF 


mmt-r 


1 


0 


0 


OFF 




1 


0 


1 


ON 


±>- K^- K 


1 


1 


0 


ON 


R/W^- K 


1 


1 


1 


ON 






(51) Int. CL 7 

H 0 4 B 7/26 
H0 4M 1/00 

1/725 



F I 

H 0 4 M 1/00 
1/725 

G 0 6 K 19/00 
H 0 4 B 7/26 



T-73-K (#*) 



J 
H 
M 
R 
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F 5B035 AA06 BB09 CA12 CA23 

5B058 CA22 KA02 KA04 YA20 

5G003 BA01 DA16 DA18 EA06 GB08 
GC05 

5K027 AA11 BB01 GG02 HH26 MM03 

5K067 AA21 BB04 BB34 DD11 DD51 

EE02 EE39 FF02 HH22 KK05 



